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At present in Great Britain many workers are actively pursuing investigations into bronchitis and emphysema in the general population and among workmen exposed to harmful dusts. These enquiries embrace the epidemiology, clinical manifestations, bacteriology, pathology, and measurement of pulmonary function. The following excerpts from Dr. Parsons' thesis are of interest, revealing, as they do, the thoughts of a young physician on these subjects nearly a century ago.
Identification of the Disease "The signs and symptoms proper to one disease have sometimes manifested themselves in another differing entirely from it in nature and essence, so that two distinct diseases have been confounded merely from some similarity in their phases. It is only when their morbid anatomy has been carefully investigated and patiently studied that we are able rightly to interpret their pathology, and to reconcile apparently opposite diseases with nearly identical signs and symptoms."
Excavation of Fibrotic Tissue "Bronchial glands at root of lung filled with black matter. One which has softened in the centre is of the size of a walnut, and contains a matter not gritty, but of appearance, feel, and consistency of thick black grease."
Action of Dust and Fibrosis "Independently of the thickening and hypertrophy of the walls of the bronchial tubes resulting from inflammation, the presence of fine dust acting as a foreign body creates irritation of the mucous surface, followed by exudation from the bronchial membrane in which probably the dust is embedded. In this way the tubes become narrowed directly, and respiration is impeded; and indirectly by the pressure of infiltrated exudation matter which sometimes extends beyond the walls of the tubes, and encroaches on the adjacent lung substance. This diminution of calibre and constriction may gradually lead to obliteration of the finer bronchi, and to collapse of the air vesicles in which they terminate. Nay, more, it is not impossible that particles of fine dust may find their way into the minute air-cells themselves, and induce changes in them similar to those which take place in the air-tubes.
But this induration-matter may impede the function of the lung-substance in another way, by obliterating the vessels distributed to it and cutting off its supply of blood, so that atrophy of the tissues follows; and by obstructing the capillary circulation local congestion is favoured, and the blood but imperfectly oxygenated. Hence arises distressing dyspnoea and a dusky hue of the face.
Under circumstances such as these it is, I apprehend, that the emphysema recorded is apt to occur. Many are the theories that have been offered in explanation of its mechanism, and none of them is entirely satisfactory. Most of them have some truth in them, but not the whole truth. Neither of them is applicable in every instance."
The Development of Emphysema "I venture, therefore, to offer the following explanation, as that which coincides most readily with the anatomical characters of the disease I am describing:-It is not improbable that the act of coughing of itself is sufficient to cause some dilatation of even healthy air-vesicles if continued for a number of years; for the glottis being closed, and the walls of the chest, the diaphragm, etc., thrown into violent contraction, the pressure that is exercised upon the air-cells during the act must be enormous. But when to this is added the obliteration of some vesicles, the diminished expansion of others, and obstruction of the finer bronchi through the infiltration of exudation-matter, the strain that is thrown upon the patulous tubes and cells is necessarily so much the greater, whilst their elastic resistance remains the same, and dilatation is the consequence.
If, then; such change can take place in air-cells whose walls are healthy, how much more likely is the distension to occur in vesicles whose parietes are degenerated ? I have already shown in what manner the small vessels surrounding the air-cells are obliterated; and the nutritive supply being cut off, atrophy of the walls must follow as a natural sequence. Independently of this, however, the mere act of distension alone by compressing the capillaries between the vesicles cannot but interfere with the nutrition of the texture, and initiate atrophic changes favourable to further distension. This emphysematous condition is usually observed on the surface of the lung where it is most deficient of support.
Again, commensurate with this deficiency of nutrition in the air vesicles is the impairment of their elasticity and tonicity. They become as it were paralysed, and offer little or no resistance to the ingress of air in excess, whilst at the same time they contribute but feebly to its expulsion; a large portion of it apparently remaining stagnant, and the remainder being slowly expired."
